With elaborate precautions and in the hands of the select few they give good results; but we obtained very disappointing results on trying them out.
OUR knowledge of calcium metabolism is limited, and probably hampered, by the lack of a good and accurate method of estimating small quantities of calcium. In quite a number of biological problems the estimation of amounts of calcium of the order of 01 mg. is frequently desired. The method about to be described is applicable to even smaller quantities than this; and is, we believe, remarkably accurate if used with reasonable care, and superior to those in use at the present time.
The modern methods are of two types (a) biological, (b) chemical. The biological methods depend on the fact that calcium is necessary for blood coagulation. Wright [1912] and later Vines [1921] have developed methods with this fundamental fact as basis. Inasmuch as the nature of the coagulation process is only imperfectly known these methods suffer from being built on an insecure foundation and are liable to break down for unknown reasons. They are, however, sensitive and within limits not clearly defined useful. If a method equally sensitive with a secure basis were available they would rarely be employed. The more recent chemical methods such as those of Howland and Kramer [1920] , Kramer and Tisdall [1921] are difficult to use, and consisting as they do of microtitrations of oxalate by N/lOO potassium permanganate are liable to error. Thus small amounts of organic matter such as carbon from imperfect incineration of a biological product, dust, or even the organic material in poor distilled water, may each and all cause significant error. The weak solution does not keep well, and the end point is not sharp. With elaborate precautions and in the hands of the select few they give good results; but we obtained very disappointing results on trying them out.
The principle of the method. The calcium is separated in the first place as oxalate and the oxalate is converted into calcium alizarinate under defined conditions. The crystalline calcium alizarinate is collected and washed on a Gooch filter and decomposed by oxalic acid. The alizarin is dissolved in alcohol made up to known volume with a relatively large volume of dilute ammonia, and the resultant solution of ammonium alizarinate is compared in a Dubosc colorimeter with a standard dilution of ammonium alizarinate. The primary separation as oxalate is necessary since in spite of many trials no clean separation of magnesium and calcium alizarinates proved feasible. Since the calcium in the alizarinate is only one-sixth the weight of the alizarin, the initial weight of calcium to be estimated is multiplied by six; and since the colorimetric comparison is carried out against a 0-001 % solution of alizarin, the method is very sensitive. Given cleanliness, reagents free from calcium, pure alizarin, and avoiding undue hurry, 0-1 mg. calcium may be estimated, to 0-002 or 0 005 mg. without much trouble.
Precipitation of calcium oxalate. This is done along the usual lines and may be carried out on the ash of a biological product, or sometimes, as in the case of blood serum, directly. After careful incineration the ash is dissolved in 0 5 cc. of N HCI and transferred with about 2 cc. wash water to a centrifuge tube. One cc. of a saturated solution of ammonium oxalate is added, followed by 2 cc. of a saturated solution of sodium acetate, to which some ammonium oxalate has previously been added to exclude calcium contamination. The whole is mixed and allowed to stand for three hours, or if more convenient till next day. In our experience three hours' standing, especially in the case of direct estimations in blood serum, gives more uniform results than shorter periods, though most of the oxalate separates as a rule in a much shorter time. The oxalate precipitate is centrifugalised to the bottom of the tube (two tninutes at 4000 per min. is sufficient) and the supernatant fluid sucked off as completely as possible without disturbing the oxalate precipitate at the botton of the tube. SUMMARY. A method for estimating small quantities of calcium is described. The method is colorimetric and depends on the insolubility of calcium alizarinate. It is accurate on 0-1 mg. to 0-002 mg.
